Purpose A key goal in asthma treatment is improvement in quality of life (QoL), but existing measures often confound QoL with symptoms and functional impairment. The current study addresses these limitations and the need for valid patient-reported outcome measures by using state-ofthe-art methods to develop an item bank assessing QoL in adults with asthma. This article describes the process for developing an initial item pool for field testing. Methods Five focus group interviews were conducted with a total of 50 asthmatic adults. We used ''pile sorting/binning'' and ''winnowing'' methods to identify key QoL dimensions and develop a pool of items based on statements made in the focus group interviews. We then conducted a literature review and consulted with an expert panel to ensure that no key concepts were omitted. Finally, we conducted individual cognitive interviews to ensure that items were well understood and inform final item refinement. Results Six hundred and sixty-one QoL statements were identified from focus group interview transcripts and subsequently used to generate a pool of 112 items in 16 different content areas. Conclusions Items covering a broad range of content were developed that can serve as a valid gauge of individuals' perceptions of the effects of asthma and its treatment on their lives. These items do not directly measure symptoms or functional impairment, yet they include a broader range of content than most existent measures of asthma-specific QoL.
Introduction
Asthma is a common chronic disease that takes a serious toll on those who suffer from it. While more prevalent among children, asthma affects as many as 7.3 % of US adults [1] . Annually, asthma results in an average of 12.3 million physician visits, 1.8 million emergency department visits, and approximately half a million hospitalizations, over half of which are for adults [2] . It accounts for approximately 14.2 million lost work days annually.
Given how pervasive and impairing asthma is, there has been increased attention to the development and use of asthma patient-reported outcomes that may be more meaningful to patients than traditional clinical markers of asthma severity. One key outcome is disease-specific quality of life (QoL), which is defined as the patient's subjective perception of the impact of a disease (e.g., asthma) and its treatment on his or her well-being (in contrast to general health-related QoL, a broader measure of total physical, mental, and social well-being). Asthmaspecific QoL can be distinguished from asthma symptoms-for example, frequency of wheezing-and functional impairment-for example, difficulty climbing stairs-in that asthma-specific QoL is a gauge of how much symptoms and impairments bother or matter to a patient in different areas of life. Bother is a function of the level of distress from asthma symptoms and associated functional impairments. Reduced QoL is often a key reason a patient seeks treatment; thus, QoL measures can assess whether treatment is improving the issues most important to the patient.
A number of asthma-specific QoL measures have been developed, including Juniper's asthma quality of life questionnaires (AQLQ) [3] [4] [5] , Mark's asthma quality of life questionnaire (AQLQ-Marks) [6] [7] [8] , the integrated therapeutics group asthma short-form (ITG-SF) [9] , the asthma impact survey (AIS) [10] , the living with asthma questionnaire (LWAQ) [11] , the airways questionnaire (AQ20/AQ30) [12] , the St. George's respiratory questionnaire (SGRQ) [13] , and the asthma bother profile (ABP) [14] . These instruments have contributed significantly to our knowledge of asthma, but they have some key limitations, described below.
According to the expert panel report (EPR-3) released by the National Heart, Lung, and Blood Institute's (NHLBI) National Asthma Education and Prevention Program, the goals of asthma treatment include improving QoL for people with asthma, controlling symptoms, reducing the risk of exacerbations, and preventing asthma-related death [15] . Because these targeted aspects of asthma may respond differently to treatment, they should be monitored separately. Yet, available asthma-specific QoL instruments can confound QoL with asthma control, defined as the extent to which manifestations of asthma (symptoms, functional impairments, and risks of negative events) are minimized and goals for treatment are met [15] . Similarly, QoL items are commonly combined with items measuring asthma symptoms (e.g., shortness of breath, wheezing) and functional impairment (e.g., limitations in daily activities, such as housework and walking up hills) in creating total scores.
Thus, no existing instrument provides unconfounded information on the impact of asthma on functional status and well-being. This key limitation was emphasized by leaders in asthma research and practice at the Asthma Outcomes Workshop convened by the NHLBI in March 2010. At this workshop and in their subsequent article describing their systematic review of asthma QoL measures [16] , the Asthma-Related QoL Subcommittee declined to recommend any existing instrument as a core outcome measure of asthma-specific QoL, and instead strongly recommended that new instruments be developed that measure the impact of asthma on QoL as a construct distinct from asthma control.
Another limitation of existent measures is that they may not reflect all the QoL domains that are important to individuals with asthma [17] . Further, most existent asthma-specific measures do not apply modern test development methods such as item response theory (IRT; for exceptions, see [18, 19] ). Most existent measures were developed using clinician recommendation and/or classical test theory, and are administered to respondents as a fixedlength set in which the same questions are asked for everyone regardless of their underlying asthma-related health status or QoL. As such, item administration does not take into account the respondent's level of QoL (i.e., the latent trait) and will either (1) require administration of many more items; (2) cover only a small range of QoL; or (3) cover a broader range of QoL with less precision. Thus, current measures may not reliably cover the full impact of asthma on QoL experienced across the entire range of asthma severity.
Given these limitations of existent measures, the current study sought to use state-of-the-art methods in developing a new measure of asthma-specific QoL that (1) avoids confounding QoL with asthma symptomatology, control, or functional impairment; and (2) aims to be more comprehensive in scope. The purpose of this article is to describe the first phase in the development of the item bank, namely developing an initial item pool for field testing. Later studies will report on the psychometric characteristics of the resultant item bank that aims to be an improvement over current alternatives [20, 21] .
Methods
Our methodology for developing asthma-specific QoL items followed the model set forth by PROMIS Ò (PatientReported Outcomes Measurement Information System, http://www.nihpromis.org/default.aspx) [20] , part of the National Institute of Health's Roadmap initiative. PRO-MIS Ò uses modern measurement theory and advances in computer technology to create item banks for standardized assessment of patient-reported outcomes (e.g., [22] ).
Focus group interview procedures and participants
We conducted a series of focus groups with a diverse sample of adults to get input which could be used to generate specific items regarding the impact of asthma on QoL. The focus group interviews started by querying the general impact of asthma on participants' lives, and then, following our theoretical framework, went on to query impact on physical functioning, emotional status, social and role functioning (family, work, school, etc.), relationships with others, and spiritual life. We also queried fears related to asthma and positive coping mechanisms.
We conducted five focus groups: three in Santa Monica, CA and two in Boston, MA. One group included only participants who self-identified as Hispanic; another included patients from a university asthma clinic. For all but the clinic-based group, participants were recruited through local vendors. Participants met the following eligibility criteria: age 18-65, speak English, and had been told by a doctor that they had asthma. In addition, they had to meet at least one of the following: hospitalization in the past 12 months, at least 2 emergency room/urgent care visits in the past 12 months, or at least 5 days with asthma symptoms within the past 14 days. Finally, to capture the impact of mild asthma on QoL, we allowed in each focus group 3-4 participants who self-rated their asthma as very mild or mild. A total of 50 individuals participated, of varied age, race, ethnicity, and asthma severity (see Table 1 ).
Focus group interview items
All focus group interviews were audio-recorded and professionally transcribed. Two researchers read the transcripts and extracted statements regarding asthma-specific QoL. Participants' statements were classified, using a ''binning'' (or ''pile sorting'') process that enabled us to identify key themes. ''Binning''-a procedure used by PROMIS Ò [23] -is the process of systematically grouping together items or statements that have similar content and meaning. For example, statements about not being able to engage in valued activities such as swimming, hiking, and running would be in the same ''impact on activities'' bin. We had hypothesized that asthma would impact the major domains of health-related QoL which include physical, psychological/emotional, social/interpersonal, role, spiritual, and economic. Thus, we used these major domain groupings to guide the sorting process. However, we did not restrict the size or number of piles and allowed for unhypothesized domains (e.g., dependence on medications) that might be unique to persons with asthma. As a result, some of the initial piles contained closely related constructs that later were combined.
Groups consisting of at least three of the five core study team members met together in person over a series of several days to pile sort QoL statements from the focus group discussions into bins of similar content. As part of this process, team members discussed statements that were unclear, resolved discrepancies in sorting to produce consensus, and agreed on labels to characterize the piles.
Item writing
The focus group statements varied in style and were not phrased as typical survey items. Thus, they were transformed to be more succinct, clear, and consistent in style with one another. In addition, many of the original comments were overly specific, and thus were rewritten to be more broadly applicable. For instance, if people gave examples of specific incidents that were troublesome (e.g., feeling bothered by not being able to keep up with others when going uphill), the comments were transformed into items that referred to more general problematic situations (e.g., feeling that it was hard to keep up with others when physically active). Similarly, comments that referred to specific relationships (mother, child, brother, spouse, etc.) were rewritten into items that applied to a wider variety of relationships and thus would be applicable to most individuals with asthma. Proposed items were reviewed by at least two group members to achieve consensus about wording. The item writing process included a ''winnowing'' stage. ''Winnowing'' is the process of narrowing down a large item pool into a smaller, less redundant pool that is representative of the content of interest. Thus, in evaluating each item, we considered the following questions:(1) Does this item reflect QoL and not symptoms or level of functioning? (2) Is this item redundant with other items? (3) Is this item relevant to most individuals with asthma?
Themes initially identified in the binning process were also occasionally reorganized or combined during this phase.
Literature review
A literature review was used to supplement the focus group data and fill in any gaps. First, we examined asthma-specific QoL measures identified by the QoL Subcommittee of the NHLBI Asthma Outcomes Workshop (see Table 2 ).
Second, we conducted a comprehensive literature search to identify other English language asthma-related QoL instruments published between May 1995 and May 2011, when the literature review was conducted. PubMed, Cochrane, and Web of Science databases were searched using the following key terms: asthma AND instrument or measurement AND quality of life, burden, bother, wellbeing, impact, impairment, worry, concerns, feelings, matter, anxious, or depressed. Google searches and citations from relevant articles were used to identify any measures that the other methods potentially missed.
We created a catalog of all items identified, obtained permission to use items from several scales [8, 11, 12, 14, 18, [24] [25] [26] [27] , and deleted items which were not publicly available and/or which we did not obtain permission to use. Two team members narrowed down the literature items by deleting symptoms and/or poorly worded or redundant items. The remaining items were also subjected to a ''binning'' and ''winnowing'' process. The items in each domain were compared to those generated from the focus groups, and only literature items with unique content or better wording of similar concepts were retained. Any items from the literature that were included in the final pool of 112 items were, in general, not modified except to conform to the tense and time frame of the focus group items.
Consultation with expert panel and item refinement
We next convened a panel of asthma experts to develop consensus on the breadth and scope of the item pool. Experts included three clinical and/or research experts, one member of an asthma advocacy organization, and one consumer representative. The panel provided feedback on the comprehensiveness of item content, the content areas that were more and less important, additional aspects of asthma QoL that should be assessed, and ideal time period to query.
Cognitive interviews and final item revisions
We conducted structured cognitive interviews of 12 adults with asthma to elicit feedback on the resultant item pool prior to field testing. The 12 respondents were evenly split by gender and included four each with mild, moderate, and severe asthma. Seven reported they were White, two Black, two Asian, and one ''other,'' and three were also Hispanic. The interviews identified potentially problematic items and helped clarify items that were not easily understood. Respondents were asked to read and answer sets of items, and were encouraged to describe what they were thinking about as they answered. For some items, the interviewer asked probes about specific terms or phrases (e.g., Very severe 1 2
a Data collected using previously tested survey items [30] based on the NCQA HEDIS criteria for persistent asthma [31, 32] and NHLBI for mild, moderate, and severe persistent asthma [15] b Data collected using item from LASS (Lara Asthma Symptom Score) [33] understanding of the word ''trigger'') or kinds of activities people were thinking about when answering a question.
Respondents were asked whether they would have answered differently had the question referenced a 2-week period instead of a 4-week period. Applicability of response options was explored. Initially, protocols were broken into two versions each containing half of the items. However, after completing the first two interviews in less than an hour each, it was clear that respondents could complete all items in 90 min. So the rest of the respondents were asked all of the items. Respondents were paid $100 for each interview. The study team reviewed the items again after the interviews to address issues raised, ensure consistency in item wording, and attempt to further reduce the item pool.
Results Figure 1 provides a flow chart of the results derived from the methods described above. Specifically, the focus groups initially yielded 661 statements, but 112 were either too redundant or ambiguous to be binned. Thus, 549 statements were included in the binning process, which initially yielded 24 bins. The winnowing and item writing process reduced the pool considerably, yielding 100 non-redundant statements in 17 bins. The lower number of bins was predominately the result of combining related categories (e.g., categories related to ''impact on social relationships,'' including ''others minimize/don't understand my asthma,'' ''physical intimacy/sex,'' and ''my asthma bothers/concerns others'' were combined into the more general category of ''impact on social relationships/physical intimacy''). In other instances, we deleted statements that were not measuring the negative impact of asthma on QoL (i.e., ''coping (positive)'' and ''spiritual/religious'' categories). Expert panel feedback was also helpful in deciding which statements to add and remove at this phase.
The literature review searches yielded 2,167 relevant abstracts, from which 23 asthma-related QoL instruments were obtained. Our review of these measures yielded 784 items. Of these, 669 were discarded because they were duplicative, poorly worded, or we were not able to obtain permission to use them, and 115 were sorted into the 17 bins we had created through the focus group statement sorting process. When we compared focus group and literature items, we found a great deal of overlap (i.e., themes related to impact of asthma on activities, social relationships, work/school/home, affect/emotion, and finances were well represented in both the focus group and literature AQLQ-S; Juniper [3] Mini-AQLQ; Juniper [4] 4 Domains: symptoms, activity limitation, emotional function, environmental stimuli
The St. Georges respiratory questionnaire Jones [13] 3 Domains: symptoms, activity, impact
The airways questionnaire-20 AQ-20; Barley [12] No domains
The integrated therapeutics group asthma short form ITG-SF; Bayliss [9] 5 Domains: symptom-free index, functioning with asthma, psychosocial impact of asthma, asthma energy, asthma confidence in health.
The asthma quality of life questionnaire-marks
Modified asthma quality of life questionnaire-marks AQLQ-Marks; Marks [7, 8] Adams et al. [6] 4 Domains: breathlessness, mood, social, concerns
The asthma impact survey Schatz [10] No domains
The living with asthma questionnaire Hyland [11] items), and ultimately retained only 18 literature items that had unique content or better wording than the focus group items. The expert panel recommended including items on impact for people with both mild and severe asthma and targeting adults of all ages (with no upper limit). They suggested including items on trade-offs related to medication use and agreed that the content area of doctorpatient relationships was not relevant to the measurement of QoL.
All items were standardized to have a first-person orientation and a 4-week time frame. Four weeks were chosen because (1) it was recommended by asthma experts, (2) it is a common time period for self-report measures of asthma control [28, 29] , (3) it is long enough to allow time for asthma-related events queried to occur and to have a measure that is responsive to change over time, and (4) it is short enough to have good recall. We also modified response options, so most items would be rated on a 5-point response scale reflecting magnitude of impact (i.e., ''not at all'' to ''very much''). For items measuring the impact of asthma on negative emotions, response choices reflected frequency (i.e., ''never'' to ''almost always'').
Altogether, this process yielded 118 items which were tested in cognitive interviews. Cognitive interview results indicated that almost all items were well understood and the few identified as potentially problematic were reworded (e.g., ''problem in my relationships'' was clarified to include relationships with family, friends, significant others, or coworkers). When probed whether they would have answered differently had the question referenced a 2-week period instead of 4 weeks, respondents all said ''no.'' Because respondents sometimes mentioned experiences outside the time frame, we decided to reiterate the phrase ''in the past 4 weeks'' before each item during administration.
Based on the cognitive interview results, we deleted some items and reorganized others, such that in the final step, we had 112 items representing 17 content domains (16 specific domains, plus an ''other'' category) to bring forward to the field test. In this final step, we eliminated one domain (''fatigue''), refined one domain (''career/ work/school'' was changed to ''impact on work/school/ Table 3 )
Note. *Indicates that the bin was not retained as a separate domain in the next step. †Indicates a new domain that was introduced in this step. Fig. 1 Results of item development process home,''), and added one new category (''general impact on life goals/enjoyment of life''). Table 3 presents definitions of the final content areas, the number of items in each, and representative sample items (see ''Appendix'' for full item content). Briefly, the final item pool for the field test included items measuring the negative impact of asthma on valued activities (15), relationships with others (13), ability to fulfill roles and obligations at work, school or home (8), negative emotions (11), fear of having a life-threatening asthma event (4), stigma and embarrassment associated with asthma and its treatment (7), worries about long-term effects on health (2), he burden of having to plan ahead to avoid asthma problems (6), having to think about asthma all the time (3), minimizing the impact of asthma (4), feeling a lack of control (7), finances (5), the burden associated with dependence on asthma medication (13), bother from medication side effects (3), sleep (4), life goals and enjoyment of life (2) , and other (5).
Discussion
The goal of our ongoing study is to develop item banks measuring asthma-specific QoL, with a focus on using state-of-the-art test development methods and including a Being unable to control asthma, things that trigger asthma, or one's own life due to asthma I felt frustrated that I can't control the things around me that trigger my asthma comprehensive range of items that avoid confounding QoL with asthma symptomatology, control, or functional impairment. This article describes the first stage in development of the item banks, namely how we used focus group interviews of asthma patients, literature review, and expert feedback in developing an initial item pool for field testing.
The initial steps described here resulted in a pool of QoL items based on words of people with asthma themselves. We identified many more content areas than are typically assessed by asthma-specific QoL measures. For instance, the AQLQ-Juniper yields scores for symptoms, activity limitation, emotional function, and environmental stimuli (symptomatology in response to triggers). The AQLQMarks has scores for breathlessness (symptoms and health status), mood, social, and concerns (worries related to asthma). The item pool we developed also measures activity limitation, although our items focus exclusively on assessing the extent to which such limitations bother or matter to the individual. Also like both widely used questionnaires, our item pool includes content related to affect and emotion. Like the Marks measure, we also have social items and items assessing worries or fears related to asthma.
There were some content areas that other measures assess with single items that our item pool covers with greater breadth. Specifically, our pool includes multiple items measuring impact on work/school/home, fear of a life-threatening attack, worry about the effects of asthma on future health, impact on sleep, burden associated with dependence on medication, and general impact of asthma on ability to have a fulfilling life. In addition, we included content that appears only sporadically in other QoL measures, including stigma related to asthma, anticipation of asthma triggers and problematic situations, the burden of always having asthma on one's mind, denial/minimization of asthma's effects on one's life, lack of control associated with having asthma, and impact of medication side effects on QoL. Thus, while the items we developed have some overlapping content with widely used measures, they have greater breadth in assessing the impact of asthma on QoL.
We believe that our focus group methodology allowed us to identify a broad range of content that is important to individuals with asthma. Specifically, we included individuals with varied severity, asked open-ended questions that spanned a wide range of life domains, and, to the extent possible, used people's own words in writing the items. Although our approach focused first and foremost on patient perspectives, the resultant items also had face validity to experts.
Our methodological approach was based on the standards for measurement development set forth by PRO-MIS Ò but deviated in some key ways, particularly in our emphasis on developing items based on focus group content rather than prioritizing items in the existent research literature. This shift in emphasis was necessary given the limitations of existing measures identified by the NHLBI QoL Subcommittee. One challenge related to our emphasis on focus group interviews is that some respondents expressed that there was little impact of asthma on their QoL. In some cases, there was probably truly little impact, and in other cases, individuals may have been reluctant to acknowledge the impact (captured by our denial/minimization domain). However, it seemed that many had simply adapted to their asthma and had habituated to a lower QoL. For instance, they might mention spending less time with friends or engaging in valued activities, but state that they were used to this and accepted it. It is unclear how we might adapt QoL measurement to address adaptation to asthma, but this may be an important direction for future research.
Our study was limited in that it may not be generalizable to all individuals with asthma. Although our focus group respondents were diverse in race, ethnicity, gender, severity, and somewhat diverse in geographical location (i.e., from two cities spanning the east and west coasts), all respondents were English speaking, and our sample was more highly educated than the greater population of individuals with asthma. Thus, we may be missing some items relevant to less educated individuals. However, the focus groups included individuals with low levels of education, so that the perspectives of individuals from all types of backgrounds could be captured. We also had one group consisting only of those who self-identified as Hispanic in order to get their viewpoint about the impact of asthma on their lives. Future work, including translations, can confirm the applicability of our items to other cultures. Our field test will include a large, diverse sample which will allow us to evaluate whether our items perform differently in people with different educational levels, as well as in individuals who differ in other demographic characteristics.
Our next step is to conduct a field test of the 112 items and perform psychometric analyses using that data. Factor analyses will be used to determine whether the item pool is best characterized as multiple distinct item banks or as one overall unidimensional measure of asthma-specific QoL. Specifically, the content areas we identified in Table 3 may serve as the basis for specific item banks (e.g., banks assessing impact on activities, and impact on social relationships) if factor analyses of field test data provide evidence that they are empirically distinct constructs. If the data support a unidimensional model, there will be a single item bank but the content areas will be used to describe the aspects of asthma QoL encompassed by the bank. IRT analysis will be used to generate information about item quality and to refine the component items in the bank(s).
IRT analysis will also be used to create short-form scales and computer adaptive test (CAT) simulations. Preliminary validity tests will be reported. The short forms and item bank(s) will be free and publically available.
In sum, we developed a comprehensive item pool to assess health-related QoL in adults with asthma, using focus groups, literature review, consultation with experts, and cognitive interviews. We took care to avoid confounding QoL with symptoms and identified original content areas-including anticipation, denial, lack of control, and financial concerns-that are not often assessed by existing instruments. Our hope is that ultimately this instrument will serve as a valid, comprehensive gauge of an individual's perceptions of asthma-related QoL that can be used by health care organizations, clinicians, researchers, and others interested in the effects of asthma and its treatment.
I worried about becoming immune to my asthmaI felt irritable. I felt sad. I felt anxious. I felt helpless. I felt overwhelmed. I felt tired.
Note
The items above will not all be in the final item bank(s), which will be informed by field test results. Final item bank(s) will be available online and from the lead author.
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